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© Devices for creating a target image by combining any part images. 



® An image creation device which combines a 
plurality of part images into a target image. An 
attribute setting unit (44) sets data on a sex, age, 
etc., of the target image. A selection unit (2) selects 
the respective part images which constitute the tar- 
get image. When a controller (40) synthesizes the 
selected part images, it disposes the respective part 
images at positions depending on the set attributes 
in an image storage (43). When the controller (40) 
synthesizes the selected part images, it disposes the 
respective selected part images at positions depend- 
ing on the set positional relationship in the image 
storage (43). 
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The present invention relates to image creation 
devices which create a target image by selecting 
and combining any ones of part images of a com- 
plete image prepared beforehand. 

Conventionally, image creation devices are 
known which sequentially select any part images 
one for each of parts (a contour, a hair style, eyes, 
etc.) of a face from among a storage which con- 
tains data on a plurality of part images for each of 
the parts of the face, dispose the selected part 
images at corresponding predetermined coordinate 
positions, and combine such part images into a 
target image. 

Therefore, in such devices, the process for 
creation of the target image is complicated and 
takes much time, undesirably. 

Even when the user desires to create a target 
image or an image close to the former, the part 
images selected by the user are required to be 
disposed at the corresponding coordinate positions 
predetermined in an image synthesis storage. 
Thus, even though the respective part images are 
optimal ones, the coordinate positions where they 
are disposed are fixed at all times. Thus, when the 
synthetic image composed of combined part im- 
ages is viewed as a whole, it can be different from 
the target which the user desires to create. 

In addition, when one target image is to be 
created by combining the respective part images in 
the conventional image creation device, a discrep- 
ancy such as an overlap or a separation can be 
produced at the boundary between adjacent part 
images in dependence on a combination of those 
part images. 

It is therefore an object of the present invention 
to provide an image creation device which is ca- 
pable of creating a target image or an image close 
to the former rapidly and easily. 

It is another object of the present invention to 
provide an image creation device which, when a 
target image is synthesized from a plurality of part 
images, is capable of synthesizing the plurality of 
part images in an appropriate positional relation- 
ship, irrespective of the kinds of part images to be 
synthesized. 

In order to achieve those objects, in one as- 
pect, the present invention provides an image cre- 
ation device including: 

part image storage means which contains a 
plurality of part images which constitute a complete 
image; 

selection means for selecting part images 
which constitute a desired image from among the 
plurality of part images stored in the part image 
storage means; 

attribute setting means for setting an attribute 
of the desired image; 

synthesis means for disposing at least one of 



the plurality of part images selected by the selec- 
tion means at a position depending on an attribute 
set by the attribute setting means to synthesize a 
target image from the selected part images; and 

5 output means for outputting the synthesized 

target image. 

According to this image creation device, by the 
user's sole setting of the attributes (for example, 
sex, age, impression) of the target image, the re- 

w spective part images of the target image are dis- 
posed adjustably at positions depending on the 
attributes. Thus, the target image matching with the 
set attributes is created appropriately, rapidly and 
easily. 

75 In another aspect, the present invention pro- 

vides an image creation device including: 

part image storage means which contains a 
plurality part images which constitutes a complete 
image; 

20 positional deviation storage means for storing 

data on positional deviations between disposed 
part images; 

selection means for selecting at least two part 
images from among the plurality of part images 
25 stored in the part image storage means; 

disposition and synthesis means for disposing 
the selected at least two part images at positions 
depending on the data on positional deviations 
stored in the positional deviation storage means 
30 and synthesizing a target image from the disposed 
at least two image; and 

output means for outputting the target image of 
the at least two part images disposed and syn- 
thesized by the disposition and synthesis means, 
as According to this invention, at least two part 
images selected by the selection means are dis- 
posed at positions depending on positional de- 
viation data stored in the positional deviation data 
storage means. Thus, the part images are disposed 
40 in an appropriate positional relationship without re- 
quiring any special creating techniques. Therefore, 
for example, when an "eyes" image and a "glass- 
es" image are synthesized, an unnecessarily large 
overlap or separation of the respective boundaries 
45 of those part images which would otherwise occur 
is prevented. Thus, both adjacent part images are 
combined in an appropriate positional relationship 
to rapidly and surely create the target image which 
gives a natural impression, 
so FIG. 1 shows the layout of outer elements of a 
portrait image creation device as a first embodi- 
ment of the present invention; 
FIG. 2 is a block diagram of the circuit structure 
of the portrait image creation device; 
55 FIG. 3 illustrates the respective part images of a 
portrait image, data on which is stored in a part 
image ROM of FIG. 2; 
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FIG. 4 shows the structure of a data RAM of 
FIG. 2; 

FIG. 5 illustrates the relationship of a synthesis 
plane in a synthesis RAM to a position where a 
part image is combined; 5 
FIG. 6 illustrates a reference synthesis position 
for each of the parts of a portrait image; 
FIG. 7 shows one example of data stored in a 
position data ROM; 

FIG. 8 is a flowchart indicative of a write process w 
performed in the first embodiment of the present 
invention; 

FIG. 9 is a flowchart indicative of a read process 
performed in the first embodiment of the present 
invention; '5 
FIG. 10 is a flowchart indicative of the details of 
the former half of a portrait image creation pro- 
cess of FIG. 8: 

FIG. 1 1 is a flowchart indicative of the details of 

the latter half of the portrait image creation pro- 20 

cess of FIG. 8; 

FIG. 12A shows one example of a display 
screen which urges the user to set a sex as an 
attribute; 

FIG. 12B shows one example of a display 25 
screen which urges the user to set an age as an 
attribute; 

FIG. 13 shows an example of a part (eyes) 
image disposed n dots below the reference syn- 
thesis position; 30 
FIG. 14 shows one example of a display screen 
which shows a created portrait image and a 
message which asks whether the created image 
is satisfactory; 

FIG. 15 illustrates the relationship of impressions 35 
as attributes to corresponding synthesis posi- 
tions of the respective part images in order to 
illustrate a second embodiment of the present 
invention; 

FIG. 16 shows one example of a display screen 40 
which urges the user to set an impression as an 
attribute; 

FIG. 17 shows one example of classification 
data which includes characteristics of the re- 
spective part images and corresponding num- 45 
bers indicative of those part images in order to 
illustrate a third embodiment of the present in- 
vention; 

FIG. 18 is a flowchart indicative of a portrait 

image creation process performed in the third so 

embodiment of the present invention, 

FIGS. 19A-19C each show one example of a 

display screen which urges the user to select 

one of characteristics of a part image; 

FIG. 20 illustrate numbers indicative of corre- 55 

sponding part images classified in accordance 

with expression in order to illustrate a fourth 

embodiment of the present invention; 



FIGS. 21 A and 21 B illustrate a portrait image 
having a normal expression and a portrait image 
having a smiling expression as a modification of 
the former expression, respectively; 
FIGS. 22A and 22B illustrate portrait images 
having hair styles which hide and expose her 
ears, respectively, in order to illustrate a fifth 
embodiment of the present invention; 
FIG. 23 illustrates ear images; 
FIG. 24 is a flowchart indicative of a part image 
synthesis process performed in the fifth embodi- 
ment; 

FIG. 25 is a block diagram of the structure of an 
image creation device as a sixth embodiment of 
the present invention; 

FIG. 26 shows one example of data stored in the 
part image ROM of FIG. 25; 
FIG. 27 shows one example of data stored in the 
part RAM of FIG. 25; 

FIG. 28 shows one example of data stored in a 
part relation table of FIG. 25; 
FIGS. 29A-29E each show the relationship be- 
tween a reference position where each part im- 
age is disposed and a position where a subsid- 
iary part image annexed to the former part im- 
age is disposed; 

FIG. 30 is a flowchart indicative of a portrait 
image creation process; 

FIG. 31 is a flowchart indicative of the details of 

a synthesis process of FIG. 30; 

FIG. 32 is a flowchart indicative of a modification 

of the synthesis process of FIG. 31; and 

FIG. 33 shows a modification of data stored in 

the part relation table. 

(First Embodiment) 

A foldable portrait image creation device as a 
first embodiment of the present invention will be 
described below with respect to the drawings. 

FIG. 1 shows the appearance of the portrait 
image creation device 1 as the first embodiment. In 
FIG. 1, the portrait image creation device 1 is 
composed of an input unit 2, a display 3, and an 
internal unit 4. 

The input unit 2 includes a power switch on 
key 1 1 , a power switch off key 1 2, a write (W) key 
13, a read (R) key 14, an enter key 17, a record 
key 1 8, a cancel key 1 9, an up selection key 20a, a 
down selection key 20b, an upward arrow key 21a, 
a downward arrow key 21 b, a rightward arrow key 
22a, a leftward arrow key 22b, a ten-key unit 23, 
and an alphabetic key unit 24. 

The power supply on and off keys 11 and 12 
are used to respectively turn on and off a power 
supply when the portrait image creation device 1 is 
used. 
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The write key 13 is used to write individual 
data such as its name, address and telephone 
number into a data RAM 42 of FIG. 2. The read 
key 14 is used to read and display individual data 
stored in the data RAM 42. 

The enter key 1 7 is used to fix a selected one 
of various items displayed on the display 3 in a 
portrait image creation process. 

The record key 18 is used to fix and record a 
created portrait image in the portrait image creation 
process. 

The cancel key 19 is used to cancel a created 
portrait image. 

The up and down select keys 20a and 20b are 
used to select stored individual data when the data 
is read and displayed on the display 3. 

The upward and downward arrow keys 21a and 
21b are used to select one of various items dis- 
played on the display 3 and to designate a part 
image to be changed, in the portrait creation pro- 
cess. 

The rightward and leftward arrow keys 22a and 
22b are used to change the respective part images 
of the portrait image in the portrait image creation 
process. 

The ten-key unit 23 is composed of numeral 
keys "0"-"9" and arithmetic operation keys 
" + ". "x" and "+" and keys in data indicated on its 
key pads. 

The alphabetic key unit 24 is composed of 
alphabetic keys "A"-"Z" and keys in character data 
indicated on its key pads, like the ten-key unit 23. 

The display 3 is composed of a liquid crystal 
display (LCD) which displays character and nu- 
meral data output from the internal unit 4 and 
displays a predetermined image on the basis of an 
image signal from the internal unit 4. More specifi- 
cally, the display 3 displays an individual name, 
address, telephone number, portrait image, etc. 

As shown in FIG. 2, the internal unit 4 is 
composed of a controller 40, a part image ROM 41 , 
a data RAM 42, a synthesis RAM 43, a position 
data ROM 44, and a display driver 45. 

The controller 40 is composed of a CPU, its ' 
peripheral circuits, a ROM which contains operating 
programs for the CPU, and controls the operation 
of the whole portrait image creation device 1 . 

As shown in FIG. 3, the part image ROM 41 
contains, in the form of a bit map or a figure, data 
on each of a plurality of part images (each indica- 
tive of a part shape) for each of parts which com- 
pose a portrait image. 

The data RAM 42 is used to store individual 
data stored in the portrait image creation device 1 
and is composed of individual data storages DM1- 
DM50, a write position pointer I, a read position 
pointer P, and an input data register Q, as shown in 
FIG. 4. 



The individual data storages DM1 -DM50 each 
are capable of storing individual data for one per- 
son" and hence they are capable of storing individ- 
ual data for 50 persons in all. They are each 

5 composed of a name data storage, an address data 
storage, a telephone number data storage, a por- 
trait data storage, and an attribute data storage. 

The portrait data storage stores data on num- 
bers each indicative of a part image selected for 

10 each of the parts "contour", "hair style", 
"eyebrows", "eyes", "nose", and "mouth" of a 
face; more particularly, a storage PN1 which stores 
a number indicative of a selected "contour" image, 
a storage PN2 which stores a number indicative of 

is a selected "hair style" image, a storage PN3 which 
stores a number indicative of a selected 
"eyebrows" image, a storage PN4 which stores a 
number indicative of a selected "eyes" image, a 
storage PN5 which stores a number indicative of a 

20 selected "nose" image, and a storage PN5 which 
stores a number indicative of a selected "mouth" 
image. 

The write pointer I is used to designate one of 
the individual data storages DM1 -DM50 into which 

25 individual data is written. 

The read pointer P is used to designate one of 
the individual data storages DM1 -DM50 from which 
individual data is read. 

The input register Q is used to temporarily 

30 store data received from the input unit 2 before the 
data is fixed. 

The synthesis RAM 43 is composed of an X x 
Y bit map memory in correspondence to an X x Y 
dot portrait display unit as the display 3, which 

35 corresponds in bit to the synthesis RAM 43, where 
part images selected for the respective parts are 
disposed and synthesized in the form of a bit map, 
as shown in FIG. 5. 

The position data ROM 44 beforehand con- 

40 tains, as reference synthesis positions, reference 
points for the synthesis positions of the respective 
part images, as shown in FIG. 6, when the respec- 
tive part images are disposed and synthesized in 
the synthesis RAM 43. 

45 The display driver 45 converts various display 

data output from the controller 40 and including 
image data in the synthesis RAM 43 into image 
signals displayable on the display 3 and outputs 
the image signals. 

so In operation, the portrait image creation device 

1 as the first embodiment has the functions of 
storing various data such as many persons' names, 
addresses, telephone numbers, and portrait images 
and reading and displaying those data, as required. 

55 In order to store data on a person's name, 

address and portrait image, the user operates the 
write key 13, whereupon the write process of FIG. 
8 stark. First, the controller 40 searches the in- 
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dividual data storages MD1-MD50 for a one where 
no individual data is written and sets its number in 
the write position pointer I (step A1). When individ- 
ual data has been set in all the individual data 
storages MD1-MD50, the controller 40 erases data 
stored in one of the individual data storages MD1- 
MD50 and writes data thereinto. 

Person's name, address and telephone number 
data are sequentially input by the ten-key unit 23, 
and alphabetic key unit 24 (steps A2-A4). They are 
stored in an individual data storage DMI designated 
by the write position pointer I. 

Thereafter, the controller 40 performs a portrait 
image creation process for creation of a portrait 
image (step A5), which will be described later in 
more detail. In this process, the controller 40 stores 
data on numbers indicative of the respective part 
images of the portrait image in the portrait data 
storage of the individual data storage DMI. The 
controller 40 also stores corresponding attribute 
data in the attribute storage. The portrait image 
creation process will be described later in detail 
with respect to FIGS. 10 and 11. 

After this process, the controller 40 sorts a 
plurality of individual data stored in the individual 
data storages DM1-D50M so as to be arranged in 
an alphabetic order of individual names and ends 
the write process (step A6). 

When individual data stored in the individual 
data storages DM1-D50M is desired to be read and 
displayed, the user is required to operate the read 
key 14, whereupon the read process of FIG. 9 
starts. In this process, the controller 40 determines 
whether individual data has been stored in the 
individual data storages DM1-D50M (step B1). If 
not, the controller 40 displays the absence of 
stored data on the display 3 and ends the read 
process (step B2). 

When the controller 40 determines at step B1 
that individual data is stored in the individual data 
storages DM1-D50M, it sets "1" indicative of the 
individual data storage DM1 in the read position 
pointer P (step B3). 

The controller 40 then determines whether the 
up or down selection key 20a or 20b has been 
operated (step B4). If so, the controller 40 changes 
the value of the read position pointer P to des- 
ignate individual data on the next or last name in 
the alphabetic order (step B5). 

When the controller 40 then determines at step 
B4 that none of the up and down select keys 20a 
and 20b has been operated, or when the controller 
40 updates the value of the read position pointer P 
at step B5, it displays on the display 3 the individ- 
ual data (on the name, address and telephone 
number) in the individual data storage DMP des- 
ignated by the read position pointer P (step B6). 



In addition, the controller 40 synthesizes a por- 
trait image on the basis of the respective part 
images numbers, data on which is stored in the 
portrait data storage, and displays the portrait im- 

5 age on the display 3. When the controller 40 cre- 
ates the portrait image, it adjusts the positions 
where the respective part images are synthesized 
in accordance with attributes, data on which is 
stored in the attribute storage, and adds subsidiary 

w part images, as will be described later in more 
detail. 

After the display at step B5, the control returns 
to step B5, where the controller 40 iterates the 
processing at step B4 and subsequent steps. 

75 The portrait image creation process performed 

at step A5 of FIG. 8 will be described below in 
more detail with respect to FIGS. 10-13. 

In order to set an attribute of a portrait image 
to be created, the controller 40 displays on the 

20 display 3 a display screen which asks a portrait's 
sex of FIG. 12A on the basis of question data 
preset in the controller 40 (step C1). The user 
operates the upward and downward arrow keys 21a 
and 21b and the enter key 17 to select an appro- 

25 priate sex (step C2). The controller 40 sets data on 
the selected sex in the input data register Q (step 
C3). 

The controller 40 displays through the display 
driver 45 on the display 3 a display screen which 

30 asks a portrait's age class of FIG. 12B (step C4). 
The user operates the upward and downward arrow 
keys 21a and 21b and the enter key 17 to select 
an appropriate age (step C5). The controller 40 
sets data on the selected age in the input data 

35 register Q (step C6). Thus, setting of the attributes 
ends. 

In order to select the respective images of the 
parts which constitute the portrait image, the con- 
troller 40 displays through the display driver 45 on 

40 the display 3 a display screen which urges the user 
to select a contour image (step C7). The user 
operates the rightward and leftward arrow keys 22a 
and 22b and the enter key 17 to select an appro- 
priate part image from among the contour images 

45 stored in the part image ROM 41 (step C8). The 
controller 40 sets data on a number indicative of 
the selected contour image in the input data regis- 
ter Q of the data RAM 42 (step C9). 

Similarly, the controller 40 sequentially dis- 

50 plays through the display driver 45 on the display 3 
display screens which urge the user to select hair 
style, eyes, nose, mouth and eyebrows images. 
Thus, the user operates the rightward and leftward 
arrow keys 22a and 22b and the enter key 17 to 

55 select appropriate part images, so that the control- 
ler 40 sets numbers indicative of the selected part 
images in the input register Q (step C10). 
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Thereafter, the controller 40 determines wheth- 
er the record key 81 has been operated (step 
C11). If not, the controller 40 determines whether 
the cancel key 19 has been operated (step C12). If 
so, the control returns to step C1 . If the cancel key 
19 is not operated, control returns to step C11. 

When the controller 40 determines at step C11 
that the record key 18 has been operated, the 
control passes to step C13, where the controller 40 
reads from the part image ROM 41 data on the 
respective images of the parts designated with data 
stored in the input data register Q, disposes and 
synthesizes the read part images in the synthesis 
RAM 43, as shown in FIG. 5, and displays the 
resulting synthetic image on the display 3 through 
the display driver 45. 

The positions where the respective part images 
are synthesized are basically determined before- 
hand as reference synthesis positions for the re- 
spective part images, as shown in FIG. 6, in a 
range composed of X x Y dots within the synthesis 
RAM 43. When particular attributes are set at steps 
C1-C6, the controller 40 corrects (or adjusts) the 
positions where the respective part images are 
synthesized, as shown in FIG. 7, in accordance 
with the set attributes. Thus, for example, as shown 
in FIG. 6, when a particular attribute is set, the 
controller shifts the appropriate "eyes" image to a 
position which has deviated by amounts shown in 
FIG. 7 from the reference synthesis position of FIG. 
6 for the eyes image which is at x3 (horizontally) 
and y3 (vertically), and combines the "eyes" image 
at that new position. 

As shown in FIG. 7, if addition of a subsidiary 
part image has been designated in accordance with 
the set attribute, the controller 40 disposes and 
synthesizes the appropriate subsidiary part image 
at the appropriate position in the synthesis RAM 
43. 

The part image synthesis process performed at 
step C13 will be described next on the basis of a 
specified example. 

When, for example, a sex = female and an 
age = mature are selected, the positions of the 
contour, hair style, nose and mouth images are not 
adjusted, but downward movement of the eyebrows 
and eyes images by n dots has been set, as shown 
in FIG. 7. In addition, addition of under-eye and 
cheek wrinkle images has been set as synthesis 
position data. 

In accordance with such synthesis position 
data, the controller 40 disposes and synthesizes 
the contour, hairy style, nose and mouth images at 
the respective reference synthesis positions shown 
in FIG. 6 in the synthesis RAM 43. In addition, for 
the eyes and eyebrows part images, the controller 
40 changes their synthesis positions to positions n 
dots below their reference synthesis positions of 



FIG. 6 in the synthesis RAM 43; for example, shifts 
the eyes image from its reference synthesis posi- 
tion shown by a solid line in FIG. 13 to a synthesis 
position shown by a dot-dashed line, and syn- 

5 thesizes the eyes image there. In addition, the 
controller 40 adds and synthesizes eyes and cheek 
wrinkle images to and at the reference synthesis 
positions of FIG. 6 in the synthesis RAM 43. 

As shown in FIG. 14, the portrait image M 

w composed of the respect part images synthesized 
in the synthesis RAM 43 is displayed, along with a 
message S which asks whether the portrait image 
M is a desired one, on the display 3 by the display 
driver 45. 

w When the user views the displayed portrait 

image to find that its particular part image is dif- 
ferent from a desired one, she operates the upward 
or downward arrow key 21a or 21b to designate a 
part to be changed (steps C14, C15). 

20 For example, if the eyes image of the dis- 
played portrait image is different from a target one, 
the user operates the upward or downward arrow 
key 21a or 21b to designate eyes as a part to be 
changed (C14, C15). 

25 Thereafter, the user operates the rightward or 

leftward arrow key 22a or 22b to select an appro- 
priate part image (C16, C17) to thereby set data on 
a number indicative of the selected part image in 
the input data register Q. 

30 The controller 40 once clears data in the syn- 

thesis RAM 43, disposes the respective part im- 
ages in the synthesis RAM 43 in accordance with 
the updated data in the input data register Q, 
synthesizes a portrait image again from those part 

35 images, and displays the portrait image on the 
display 3 (step C18). 

If the created displayed portrait image is sat- 
isfactory, the user operates the record key 18 to 
record data on attributes such as a sex, age, etc., 

40 stored in the input data register Q and data on the 
numbers indicative of the images of the parts (con- 
tour, hair style, eyes, nose, mouth, eyebrows) of 
the portrait image in the individual data storage 
DMI, as shown in FIG. 4 (steps C19, C20). Thus, 

45 the portrait image creation process at step A5 ends 
and the control passes to step A6 of the main 
routine of FIG. 8. 

In the read process, at step B6 of FIG. 9, data 
on the attributes and data on the numbers indica- 

50 tive of the respective part images stored in the 
individual data storage DMP designated by the 
read position pointer P are read. A synthesis pro- 
cess similar to that described above is performed 
on the basis of those data, and the resulting portrait 

55 image is displayed on the display 3. 

As described above, when a portrait image is 
created in the first embodiment, the respective part 
images selected by the user are synthesized at 
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coordinate positions depending on the attributes 
including the set sex and age and part images 
depending on the set attributes are added auto- 
matically to the half-finished portrait image as re- 
quested. Thus, a portrait image identical or close to 
the target one is created in a simple operation. The 
created portrait image can be displayed as re- 
quested. 

(Second Embodiment) 

FIGS. 15 and 16 show a second embodiment 
of the present invention. While the respective syn- 
thesis positions of the part images are adjusted in 
accordance with objective attributes such as sex 
and age in the first embodiment, the synthesis 
positions of the respective part images are ad- 
justed in accordance with subjective attributes in 
the second embodiment. 

In the second embodiment, any one of three 
kinds of attributes "plain", "gentle-looking" and 
"fearful-looking" is settable, and the synthesis posi- 
tion of each of the part images is adjusted in 
accordance with the set attribute. 

The basic portion of the outside layout and 
circuit structure of the portrait image creation de- 
vice as the second embodiment is substantially the 
same as that of the first embodiment of FIGS. 1-6 
except for a position data ROM 44A. Thus, further 
description of the structural portion of the first 
embodiment will be omitted. 

The position data ROM 44A (FIG. 2) which 
contains data on the reference synthesis positions 
of the respective part images of FIG. 6 and data on 
designation of change and synthesis of the respec- 
tive part images at positions corresponding to the 
attributes designated by the user, as shown in FIG. 
15. 

For example, the position data ROM 44A con- 
tains data which directs that when the attribute is 
"plain", no fine adjustment of the synthesis posi- 
tions should be performed; when the attribute is 
"gentle-looking", the respective eyes and 
eyebrows images should be synthesized at posi- 
tions remoter n dots from their reference synthesis 
positions; when the attribute is "fearful-looking", 
the respective eyes and eyebrows images should 
be synthesized at positions closer n dots from their 
reference synthesis positions, and the right and left 
eyes images should be synthesized at positions 
remoter m dots from their reference synthesis posi- 
tions. The reference synthesis positions are the 
synthesis positions where the respective part im- 
ages are synthesized when "plain" is set as an 
attribute. 

In the second embodiment, the eyes image is 
composed of right and left eyes image halves 
which are synthesizable independent of each other. 



A portrait creation process will be described 
next. 

First, the controller 40 displays a display 
screen which urges the user to select one of at- 
5 tributes "plain", "gentle-looking" and "fearful-look- 
ing" which the user will receive from a whole target 
portrait image, as shown in FIG. 16, to set that 
attribute. 

When the user selects one of the attributes in 
jo response to that request, data on the selected 
attribute or impression is set in the input data 
register Q. 

The user then selects the respective part im- 
ages on a dialogue basis in an operating manner 

75 similar to that employed in the first embodiment, in 
the present embodiment, the user herself sets the 
addition, removal or change of subsidiary images 
for wrinkles, for example. 

When the selection of the part images ends 

20 and the user operates the record key 18, the se- 
lected part images are disposed and synthesized in 
the synthesis RAM 43. 

At this time, for example, when "plain" is set 
as an attribute, the controller 40 disposes the re- 

25 spective part images at the reference synthesis 
positions of FIG. 6. When "gentle-looking" is set as 
an attribute, the controller 40 moves the respective 
eyebrows and eyes images away from their refer- 
ence synthesis positions in the synthesis RAM 43 

30 such that the synthesis position of the eyebrows 
image is n/2 dots above its reference position of 
FIG. 6 and that the synthesis positions of the eye 
image halves are n/2 dots below the reference 
position of FIG. 6. When "fearful-looking" is set as 

35 an attribute, the controller 40 moves the respective 
eyebrows and eyes images closer to each other 
from their reference synthesis positions in the syn- 
thesis RAM 43 such that the synthesis position of 
the eyebrows images is n/2 dots below its refer- 

40 ence position of FIG. 6 and that the synthesis 
positions of the eye image halves are n/2 dots 
above their reference position of FIG. 6, and also 
moves the right and left eye image halves away 
from their reference positions in the synthesis RAM 

45 43 such that the synthesis position of the left eye 
half image is m/2 dots left from its reference syn- 
thesis position, and that the synthesis position of 
the right eye image half is m/2 dots right from its 
reference synthesis position. 

so Thereafter, the controller 40 displays on the 

display 3 the portrait image formed on the synthe- 
sis RAM 43. As in the first embodiment, when the 
user views the displayed image to find that a 
particular part image is different from the target 

55 one, the user operates the upward and downward 
arrow keys 21a and 21b to designate the particular 
part image and to operate the rightward and left- 
ward arrow keys 22a and 22b to change that part 
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image to a desired one. 

When a satisfactory portrait image is created, 
the user operates the record key 18 to thereby 
record in the individual data area DM! the attribute 
data and number data indicative of the part images 
which constitute the portrait image and hence end 
the portrait image creation process. 

In the read process, as in the first embodiment, 
individual data, the controller 40 reads attribute 
data and number data indicative of the respective 
part images from the individual data area DMP. 
The synthesis positions of the part images are 
finely adjusted on the basis of the read attribute 
data, as shown in FIG. 15, and disposed and dis- 
played in the synthesis RAM 43. 

As described above, in the second embodi- 
ment, part images are disposed at positions de- 
pending on attributes each composed of a subjec- 
tive element, so that a portrait image giving an 
impression depending on the attributes is synthe- 
sized and displayed in a simple operation. 

(Third Embodiment) 

FIGS. 17-19 show a third embodiment of the 
present invention. In the first and second embodi- 
ments, the user is required to select the respective 
part images by operating keys, which can take 
much time. 

Thus, the third embodiment provides a dia- 
logue type portrait image creation device in which 
when the user designates a feature or kind of a 
part image to be selected, a candidate part image 
is selected automatically and indicated to the user. 

The portrait image creation device as the third 
embodiment has substantially the same outside 
layout and circuit structure as those of FIGS. 1-6 
except that a part image ROM 41 A of the third 
embodiment is partially different from the part im- 
age ROM 41 (FIG. 2). More specifically, the part 
image ROM 41 A of the third embodiment contains 
classification data which contains data on the part 
images of the first embodiment of FIG. 3, data on 
characteristics of the respective part images and 
data on numbers indicative of those part images, 
as shown in FIG. 17. In the example of FIG. 17, the 
part image ROM 41 A contains data on "long", 
"triangular", and "round" as the characteristics of 
the contour and data on numbers indicative of the 
corresponding part images. 

In the third embodiment, data on sex, age and 
impression can be set as attributes, in contrast to 
the first embodiment. 

A portrait image creation process performed by 
the portrait image creation device as the third em- 
bodiment will be described with respect to FIG. 18. 

First, the controller 40 sets data on attributes of 
a portrait image to be created in a process similar 



to those employed in the first and second embodi- 
ments (step D1). 

Thereafter, the controller 40 displays a display 
screen which asks a character or kind of a contour, 

s for example, shown in FIG. 19A, in order to permit 
selection of the respective part images on a dia- 
logue basis (step D2). When the user selects a 
character of the contour (step D3), the controller 40 
refers to classification data stored in the part image 

w ROM 41 , selects a one having the highest priority 
from among the part images having that char- 
acteristic, and displays that part image on the 
display 3. 

The user operates the rightward and leftward 

75 arrow keys 22a and 22b to sequentially change the 
part images until a desired part image is displayed. 
At this time, the controller 40 displays only a part 
image having a selected characteristic in accor- 
dance with classification data, at which time the 

20 user operates the enter key 17 to fix the contour 
image (step D4). 

Similarly, the controller 40 sequentially dis- 
plays display screens which ask selection of char- 
acteristics of the parts such as those shown in 

25 FIGS. 19B, 19C. In response to the request, the 
user selects appropriate images of the respective 
parts (step D5). 

When the selection of the respective part im- 
ages ends and the user operates the record key 

so 18, a process for synthesis and display of the 
selected part images starts (step D6). At this time, 
the controller 40 adjusts the synthesis positions of 
the respective part images finely in accordance 
with the set attributes as in the first and second 

35 embodiments. 

For example, when "female", "mature", and 
"gentle-looking" are set as attributes, the controller 
40 disposes the eyebrows image n/2 (= n - n/2) 
dots below its reference synthesis position and the 

40 eyes image 3n/2 (= n + n/2) dots below its 
reference synthesis position in accordance with the 
position adjusted data of FIGS. 7 and 16. Thus, the 
eyes and eyebrows images give the impression 
that they are at positions low compared to their 

45 normal positions and further spaced from each 
other and hence a portrait image created gives the 
impression of a gentle-looking mature female. In 
addition, by adding under-eye and cheek wrinkle 
images for a mature female to the face image, the 

so synthesis of the part images into a portrait image 
ends. 

After the display of the synthesized portrait 
image on the display 3, the controller 40 partially 
corrects the portrait image as required as in the 
55 first embodiment (step D7), records in the data 
RAM 42 data on numbers indicative of the respec- 
tive part images which constitute the corrected 
portrait image, and ends the portrait image creation 
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process. 

While in the above embodiment the display of 
the screens which ask the characteristics of the 
respective contour, hair style, eyebrows, eyes, 
nose and mouth images and the user's selection of 
appropriate characteristics have been shown and 
described, a request for selection of characteristics 
of the contour, eyebrows, nose and mouth images 
may be avoided, for example, by the operation of 
the upward and downward arrow keys 21 a and 21 b 
when the hair style and eyes images alone have 
characteristics. 

In this case, the controller 40 selects a part 
image having the highest priority from among the 
part images having the set attributes (sex, age, 
etc.) as the contour, eyebrows, nose and mouth 
images and sets data on a number indicative of 
that part image. 

According to such arrangement, sole designa- 
tion of attributes and characteristics of any part 
leads to creation of a portrait image close to the 
target one. 

In the first-third embodiments, the synthesis 
positions of the part images are adjusted and dis- 
played in accordance with attributes. Alternatively, 
arrangement may be such that the respective part 
images are disposed at their reference synthesis 
positions of FIG. 5, and that a basic portrait image 
is synthesized in the synthesis RAM 43 and dis- 
played on the display 3. Thereafter, in response to 
the user's predetermined key operations, the re- 
spective synthesis positions of the part images are 
adjusted in accordance with data of FIGS. 7 and 
15, subsidiary part images are added as required 
and the resulting portrait image is displayed on the 
display 3. When a basic portrait image is displayed 
on the display 3, a message which asks whether 
the displayed portrait image is satisfactory may be 
displayed simultaneously. 

According to such arrangement, both portrait 
images before and after adjustment of the position 
based on the attributes can be confirmed. Thus, 
operability is enhanced to thereby create a desired 
portrait image easily. 

(Fourth Embodiment) 

FIGS. 20, 21 A, 21 B show a fourth embodiment 
of the present invention. 

In the first-third embodiments, the expression 
of a portrait image once created can not be 
changed. For example, if a portrait image having a 
smiling face is desired after a portrait image having 
an ordinary face has been created, the former 
portrait image is required to be created newly, 
which is troublesome. 

The fourth embodiment provides a portrait im- 
age creation device which is capable of changing 



the expression of a created portrait image as re- 
quired. 

In the fourth embodiment, the input unit 2 
includes an expression key unit (not shown) which 
s is used to designate various expressions such as 
"smiling", "angry", "crying" ones. 

A part image ROM 41 contains the part image 
data of FIG. 3, expression data, and relation data 
on the relation of the expression data to corre- 
70 sponding part image data. 

For example, as shown in FIG. 20, in the rela- 
tion data, the eyebrows images are classified into 
thin, thick, light and dark eyebrows groups, each of 
which has numbers indicative of eyebrows images 
w having normal, smiling, angry, and crying expres- 
sions. For example, assume that a portrait image of 
FIG. 21A has been created, using the first-third 
embodiments. 

When the user operates the expression key 
20 unit to designate a smiling face, for example, the 
controller 40 searches relation data (FIG. 20) con- 
tained in the part image ROM 41 to locate whether 
there is any part image having a smiling face in a 
group to which the set part image belongs, for 
25 each of the parts which constitute the face image. 
If so, the controller 40 reads data on a number 
indicative of the part image having a smiling ex- 
pression in that group, and replaces the part image 
displayed now with that part image having a "smil- 
30 ing" expression. 

Thus, for example, the eyes, eyebrows, and 
mouth images of the portrait image of FIG. 21 A are 
replaced with those giving a smiling impression to 
thereby produce a portrait image giving a smiling 
35 impression of FIG. 21 B. 

When the expression is to be changed, not 
only the shapes of the part images may be 
changed but also disposition of the part images 
may be changed so as to give a more appropriate 
40 expression. 

For example, when "smiling" is designated, an 
eyebrows image giving a smiling impression is 
disposed at a position one dot above its reference 
position and an eyes image giving a smiling im- 
45 pression is disposed at a position one dot below its 
reference position to thereby increase the spacing 
between the eyes and eyebrows images. When 
"angry" is designated, an eyes image giving an 
angry impression is disposed at a position one dot 
so above its reference position and an eyebrows im- 
age giving an angry impression is disposed at a 
position one dot below its reference position to 
thereby reduce the spacing between the eyes and 
eyebrows images. 
55 Alternatively, arrangement may be such that, 

for example, when a portrait image having a normal 
face has been set, and a "smiling" key is operated, 
the shapes of the part images alone are changed 
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whereas when a portrait image having a smiling 
face has been set, and the "smiling" key is op- 
erated, the positions of the part images are finely 
adjusted to emphasize a smiling atmosphere. 

No part images such as the hair style or nose 
image whose shape does not change greatly in 
dependence on a change in the feeling are re- 
quired to be replaced. While the part images are 
classified into groups in the relation data of FIG. 
20, and part images having a normal expression 
and a smiling expression are prepared for each 
group, the part images are not necessarily 
grouped. 

(Fifth Embodiment) 

FIGS. 22A, 22B, 23 and 24 show a fifth em- 
bodiment of the present invention. 

In the first-fourth embodiments, ear images are 
not prepared, but disposed as portions of a contour 
or hair style. Thus, as shown in FIGS. 22A and 
22B, two hair style images, one having exposed 
ear images and the other having hidden ear im- 
ages, are required to be prepared in dependence 
on the hair style used. 

In this case, the capacity of the part image 
ROM 41 and the number of part images increase, 
and hence a part image is troublesome to select. 

In the fifth embodiment, a portrait image cre- 
ation device is provided which selects a portrait 
image having an exposed ear or hidden ear image 
as required, from ear images prepared beforehand, 
apart from the hair style and contour images to 
thereby create a portrait image. 

In the fifth embodiment, the part image ROM 
41 contains data on ear images m of FIG. 23, for 
example. The input unit 2 includes an ear exposure 
key (not shown) used to designate creation of one 
of a portrait image having exposed ear images and 
a portrait image having hidden ear images. 

As in the first-third embodiments, when the 
user creates a portrait image having exposed ear 
images after selection of the respective part im- 
ages, she operates the ear exposure key whereas 
when the ear images are to be hidden, she op- 
erates not the ear exposure key, but the record key 
18. 

When the ear exposure key is operated, the 
control 40 first disposes an hair style image k in 
the synthesis RAM 43 (step E1 of FIG. 24) and 
then disposes dot data which constitutes the ear 
images m in the synthesis RAM 43 (step E2). At 
this time, the controller 40 determines whether the 
read dot data is within the contour of the ear 
images. If not, the controller 40 ORes the read dot 
data and the dot data stored at the synthesis 
position in the synthesis RAM 43 and writes the 
obtained data at the same position in the synthesis 



RAM 43. If the read dot data is inside the outline of 
the ear contour images, the controller 40 writes the 
read dot data over dot data stored at the synthesis 
position in the synthesis RAM 43. 
5 Thus, when a hair style image k of FIG. 22A 

and ear images m of FIG. 23 are selected and the 
ear exposure key is operated, the synthesized por- 
trait image exposes ear images, as shown in FIG. 
22B. 

70 When the record key 18 is operated without 

operating the ear exposure key, the controller 40 
disposes the ear images m first in the synthesis 
RAM 43 (step E3) and writes the hair style image k 
over the ear image (step E4). Thus, the synthe- 

15 sized image has no exposed ear images, as shown 
in FIG. 22A. 

As described above, according to the fifth em- 
bodiment, the ear image m is prepared, apart from 
the hair style and contour images, and it can be 

20 instructed whether a portrait image should have 
exposed ear images. Thus, a portrait image having 
a hair style image with exposed ear images and a 
portrait image having a hair style image with hid- 
den ear images are not required to be prepared. 

25 Therefore, the capacity of the part image ROM 41 
is reduced and data on many selectable expres- 
sions are stored. 

While in the description the use of the hair 
style and ear images k and m, and writing one of 

30 them over the other have been illustrated as an 
example, this invention is applicable to a combina- 
tion of any part images. For example, in the syn- 
thesis of the eyes image and glasses image, writ- 
ing the eyes images over the glasses images or 

35 vice versa so that the eyes images appear in the 
glasses images may be selected in accordance 
with key operation. 

The present invention is not restricted to the 
first-fifth embodiments, but modifiable in various 

40 form. 

While, for example, in the above embodiments 
the part images are the figures of components of a 
human face image and a created image is a por- 
trait image, the kind of part images and the kinds 

45 of created image are limitless. Alternatively, for 
example, an image creation device may be fab- 
ricated in which a plurality of part image data, one 
data item for each of parts of an animal's face, car 
or airplane, is selected from a like number of 

50 beforehand stored part image data for each of 
parts of the animal's face, car or airplane, and 
synthesized to form an image of that object having 
a desired shape. 

The outside layout of FIG. 1 and the circuit 

55 configuration of FIG. 2 are only illustrative of the 
present invention. An image creation device having 
a structure different from that of each of the above 
embodiments may be employed so long as it can 

10 
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achieve functions similar to those mentioned 
above. The operation control shown in the 
flowcharts may be changed as required. 

As described above, according to this embodi- 
ment, the synthesis or disposing positions of part 
images which constitute a target image to be cre- 
ated are adjusted in accordance with attributes of 
the target image. Thus, an appropriate target image 
is created depending on its attributes. 

According to this embodiment, since the re- 
spective part images are selected on a dialogue 
basis, their selection is easily achieved. 

According to this embodiment, attributes of a 
desired image and/or characteristics of the part 
images of the desired image are designated to 
display a candidate image. Thus, a complete im- 
age close to the desired image is created in a short 
time. 

According to this embodiment, by designating 
a modification of a created image, at least one of 
the part images of the target image is changed or 
the synthesis positions of the part images are ad- 
justed, so that the modification of the created im- 
age is easily created. 

According to this embodiment, when a plurality 
of part images is synthesized at the same position, 
a part image to be handled preferentially or over- 
written is designated. Thus, various expressions 
are achieved with the use of a small number of part 
images. 

(Sixth Embodiment) 

FIGS. 25 and 33 show a sixth embodiment of 
the present invention. FIG. 25 is a block diagram of 
the circuit configuration of an image creation de- 
vice as the sixth embodiment. The image creation 
device has the functions of combining a plurality of 
part images stored beforehand into a portrait image 
and outputting same, as in the first embodiment. 

More particularly, the image creation device as 
the sixth embodiment includes an input unit 2, a 
display 3, a display driver 45, a controller 40, a 
synthesis RAM 43, a part relation table 27, a por- 
trait image storage RAM 29, a part image ROM 
41 B, a print controller 50 and a printer 51, as in the 
first embodiment. 

As in the first embodiment, the controller 40 
controls the operations of the respective appro- 
priate elements thereof on the basis of a key-in 
signal from the input unit 2 in accordance with the 
programs stored beforehand in a program RAM 21, 
which will be described later in more detail. The 
controller 40, for example, includes a CPU 40A and 
its peripheral circuits. 

The input unit 2 includes a plurality of key 
switches used to deliver data to the controller 40. 
The input unit 2, for example, includes a portrait 



image create key 13a operated to set a portrait 
image creation mode, basic portrait image selec- 
tion keys 20A, 20B operated to select a basic 
portrait image to be described later, part designa- 

5 tion keys 21a, 21b operated to designate one of 
the parts which constitute the portrait image, part 
image selection keys 22a, 22b operated to select 
any one from among a plurality of part images for 
the designated part, a print key 13h operated to 

jo print the created portrait image, a record key 18 
operated to record or store the created portrait 
image, and a read key 14 operated to read the 
recorded portrait image. 

As shown in FIG. 26, the part image ROM 41 B 

75 contains a plurality of part images for each of the 
parts which constitute a portrait image. In the 
present embodiment, the portrait image is syn- 
thesized from six first or basic part images which 
are directed to a face contour, a hair style, eyes, a 

20 nose, a mouth and eyebrows as the parts. The part 
image ROM 41 B contains 20 part images (num- 
bered "01 "-"20") for each of the parts of the por- 
trait image. 

In addition, the part image ROM 4A contains 

25 data on subsidiary or second part images which 
are directed to glasses, under-eye wrinkles, fore- 
head wrinkles, nose wrinkles, moustache, and 
beard as the subsidiary parts, annexed to the cor- 
responding basic part images, such that those sub- 

30 sidiary part images may be synthesized with the 
corresponding basic part images as required. 

The program ROM 21 contains programs for 
control of the operations of the controller 40, which 
is, for example, a data input program and a portrait 

35 creation program. 

The part RAM 23 stores data on numbers 
indicative of the corresponding images of the parts 
which constitute a portrait image, as shown in FIG. 
27, as in the portrait data storage (FIG. 4) of the 

40 first embodiment. 

The part relation table 27 contains data on the 
positional relationship between the respective part 
images. More particularly, as shown in FIG. 5, part 
images are usually disposed and synthesized on 

45 the basis of coordinates on a synthesis plane in the 
synthesis RAM 43. When a portrait image is syn- 
thesized from the respective part images, it can 
give an unnatural impression in dependence on a 
combination of those selected disposed part im- 

50 ages, for example, owing to a discrepancy between 
the positions where a reference eyes image and a 
subsidiary glasses image are combined. 

In order to avoid such discrepancy, the part 
relation table 27 contains, as amounts of deviation 

55 in the x and y directions, the relationship between 
a reference point for a position where each of basic 
part images is disposed and a reference point for a 
position where a subsidiary part image correspond- 
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ing to that basic part image is disposed, data on 
the reference and subsidiary part images being 
contained in the part image ROM 41 B, as shown in 
FIG. 28. 

The respective amounts of deviation are deter- 
mined experimentally, for example, as shown in 
FIGS. 29A-29E. FIG. 29A illustrates the positional 
relationship between a reference eyes image and a 
subsidiary glasses image annexed to the reference 
eyes image. For example, the amounts of deviation 
of the eyes and glasses images are determined 
such that the eyes image coincides in center with 
the glasses image. 

FIG. 29B illustrates the positional relationship 
between the reference eyes image and subsidiary 
under-eye wrinkle image. In this case, for example, 
their amounts of deviation are set such that an 
upper edge of the under-eye wrinkle image is 
somewhat below an lower edge of the eyes image. 

Similarly, FIG. 29C illustrates the positional re- 
lationship between the basic eyebrows image and 
its subsidiary forehead wrinkle image annexed to 
the basic eyebrows image. FIG. 29D illustrates the 
positional relationship between the basic nose im- 
age and its subsidiary nose wrinkle image. FIG. 
29E illustrates the positional relationship between 
the basic mouth image and its subsidiary mous- 
tache image. 

The portrait image storage RAM 29 stores data 
on numbers indicative of the part images of the 
created portrait image. 

The print controller 50 controls the operation of 
a printer 51 under the control of the controller 40. 
The printer 51 is composed, for example, of a line 
printer. 

The operation of the sixth embodiment will be 
described next. When the user operates the portrait 
image creation key 13a of the input unit 2, the 
controller 40 detects this key operation to start a 
portrait image creation process of FIG. 30. 

First, the controller 40 initially sets, in the part 
RAM 23, "01" as numbers indicative of all the 
basic part images to be synthesized, "none" for 
their subsidiary part images, and "01 " as a number 
indicative of the contour image to be changed (step 
F1). 

The controller 40 reads from the part image 
ROM 41 B the respective part images indicated by 
the numbers set initially in the part RAM 23 on the 
basis of those numbers, and transfers, disposes 
and synthesizes those part images to and in the 
synthesis RAM 43 (step F2). The details of the 
synthesis process performed at step F2 will be 
described in more detail later. 

The controller 40 displays on the display 3 a 
portrait image created in the synthesis RAM 43 
(step F3). 



The controller 40 determines whether the basic 
portrait selection keys 20A, 20B of the input unit 2 
have been operated (step F4). If the basic portrait 
selection key 20A has been operated, at step F5 

5 the (part image) numbers indicative of all the basic 
part images to be synthesized are incremented by 
one (In this case, since the part image numbers 
have been initially set at "01", they are incre- 
mented to "02" whereas if they are already "20", 

w they are changed to "01".). The control then re- 
turns to step F2. 

If the basic portrait selection key 20B has been 
operated, at step F5 the (part image) numbers 
indicative of all the basic part images to be syn- 

15 thesized are decremented by one (In this case, 
since the part image numbers have been initially 
set at "01", they are changed to "20".). The control 
then returns to step F2. 

If not at step F4, the controller 40 determines 

20 whether the part designation keys 21a, 21b of the 
input unit 2 have been operated (step F6). If the 
part designation key 21a has been operated, at 
step F7 a number indicative of a part image to be 
changed is incremented by one (in this case, the 

25 number is updated from the initially set number 
"01 "(contour) to a number "02"(hair style) whereas 
if the part image number is already "12" (beard), it 
is changed to "01" (contour). Thus, the control 
returns to step F2. 

30 When the part designation key 21b has been 

operated, at step F7 the part image number to be 
changed is decremented by one (In this case, 
since the initially set part image number is "01" 
(contour), the part image number is changed to 

35 "12" (beard)). The control then returns to step F2. 

If not at step F6, the controller 40 determines 
whether the part image selection keys 22a, 22b of 
the input unit 2 have been operated (step F8). 

If the part image selection key 22b has been 

40 operated, at step F9 a number indicative of a part 
image to be changed is updated (incremented by 
one). If the part image to be changed is a basic 
part image and its number is an end one, the 
number is changed to "01 ". If the part image to be 

45 changed is a subsidiary part image and its number 
is an end one, the number is handled as "None" 
and hence changed to "01 ". 

If the part image selection key 22a has been 
selected, at step F9 the number indicative of the 

so part image to be changed is updated (decremented 
by one). If the part image to be changed is a basic 
part image and its number is "01", the number is 
handled as the end one. If the part image to be 
changed is a subsidiary part image and its number 
55 is 01, the number is handled as "None" and hence 
as the end one. 

If not at step F8, the controller 40 determines 
whether the record key 18 of the input unit 2 has 
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been operated (step F10). If so, the controller 40 
records in the portrait image storage RAM 29 data 
on the numbers indicative of the respective part 
images which constitute the portrait image stored 
in the synthesis RAM 43 (step F11) to thereby end 
the portrait image creation process. In the record- 
ing process, a record number indicative of the 
portrait image may be keyed in. 

If the controller 40 determines at step F10 that 
the record key 18 has not been operated, the 
control returns to step F4. 

Thus, by the initialization at step F1, a first or 
basic portrait image is created and displayed which 
is composed of all the basic part images numbered 
"01 ". 

When the user operates the basic portrait im- 
age selection key 20A or 20B sequentially, first- 
twentieth basic portrait images each composed of 
all basic part images indicated by the same num- 
ber are correspondingly created and displayed. 
Thus, the user can select any one closest to her 
desired portrait image from among the twenty ba- 
sic portrait images. 

If any particular part image (for example, for a 
contour) of the displayed basic portrait image is to 
be changed to another one, the user operates the 
part designation keys 21 a, 21 b to designate a part 
to be changed and then operates the part image 
selection keys 22a, 22b to change the image of the 
part to another desired one. 

If a subsidiary part image is added to a basic 
portrait image, or if an already added subsidiary 
part image is changed or removed, the user op- 
erates the part designation keys 21a and 21b to 
designate a part to be added or changed and then 
operates the part image selection keys 22a, 22b to 
designate any part image. 

By such operations, any part image is changed 
to another one or any subsidiary part image is 
added to, or removed from, a half-finished portrait 
image to thereby create a portrait image closest to 
the target or desired one. 

The synthesis process performed at step F2 of 
FIG. 30 will be described with respect to a 
flowchart of FIG. 31. 

First, the controller 40 sets a number indicative 
of a part image to be read at "01 " (contour) (step 
G1). 

The controller 40 determines whether the num- 
ber indicative of the part image to be read has 
been set, by referring to the part RAM 23 (step 
G2). If there is a part for which no part image 
number is set (for example, forehead wrinkles of 
FIG. 27), the control jumps to step G9 to be de- 
scribed in more detail later. 

If so at step G2, the controller 40 reads a part 
image indicated by the appropriate part image 
number from the part image ROM 41 B (step G3). 



The controller 40 accesses the part relation 
table 27 to determine whether there is a basic part 
image to be read (step G4). 

If so (if the read part image is a subsidiary part 
5 image), the controller 40 calculates the coordinates 
of a reference point for the disposing or synthesis 
position of the basic part image on the synthesis 
plane of FIG. 5 (step G5). 

The controller 40 calculates the coordinates of 
;o a reference point for the disposing position of a 
part image to be synthesized, on the basis of the 
coordinates of the reference point for the synthesis 
position of the basic part image and an amount of 
deviation, data on which is stored in the part rela- 
ys tion table 27 (step G6). 

The controller 40 disposes the part image read 
at step G3 at a synthesis position corresponding to 
the calculated reference point on the basis of same 
(sep G7). 

20 When the controller 40 determines at step G4 

that there is no basic part image (if the read part 
image is a part image subsidiary to the basic part 
image), the controller 40 disposes the part image 
read at step G3 at the corresponding preset syn- 

25 thesis position on the synthesis plane (step G8). 

After processing at step G7 or G8, the control- 
ler determines whether there are any parts not 
disposed so far (step G9). If so, at step G10 the 
controller 40 updates or increments the part image 

30 number. The control then passes to step G2. When 
all the part images have been disposed, the control 
passes to step F5 of FIG. 30. 

When the print key 13h is operated, the con- 
troller 40 reads a figure (a dot matrix image) dis- 

35 posed and synthesized in the synthesis RAM 43, 
and controls the printer 51 through the print con- 
troller 50 to print the figure. 

By the operation of the read key 14, the con- 
troller 40 transfers to the part RAM 23 data on the 

40 numbers indicative of the respective part images of 
any portrait image stored in the portrait image 
storage RAM 29. In addition, the controller 40 dis- 
poses the part images in the synthesis RAM 43 
and synthesizes a portrait image in the synthesis 

45 process of FIG. 31. The controller 40 displays the 
created portrait image on the display 3 through the 
display driver 45. 

According to the sixth embodiment, when a 
portrait image is created by any combination of a 

so plurality of prepared part images, the synthesis 
positions of the respective part images are ad- 
justed so as to form an optimal positional relation- 
ship. Thus, no deviation of the synthesis positions 
of the part images occurs and hence the related 

55 part images are synthesized without giving a sense 
of incompatibility. 

The created portrait image can be stored and 
output (displayed/printed) as required. 

13 
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While in the present embodiment the subsid- 
iary part image is adjusted in position to the basic 
part image when the subsidiary part image is com- 
bined with the basic part image, the adjustment of 
the position and sizes of the part images may be 
made at the same time. 

Alternatively, when the part image is disposed 
at step G1, a subsidiary part image may be scaled 
up or down in accordance with scale-up/down mag- 
nifications, data on which is preset along with data 
on amounts of deviation in the part relation table 
27. 

While in the particular embodiment the basic 
part images were disposed at the respective preset 
positions, the disposing positions of the basic part 
images may be adjusted by the operation of a key 
of the input unit 2. In this case, for example, as 
shown in FIG. 32, the controller 40 locates the 
preset disposing position of a basic part image on 
the synthesis plane (step H1). and displays it in 
broken lines (step H2). When the user operates a 
position control key (for example, a cursor key) of 
the input unit 2, the controller 40 adjusts the posi- 
tion of the basic part image in accordance with the 
operation of the position control key (steps H3, H4) 
and displays the adjusted disposing position (step 
H2). 

When the user then has operated the enter 
key, the controller 40 disposes that part image at 
the set position (steps H5, H6). 

According to such arrangement, even when the 
disposing position of the basic part image is ad- 
justed (or changed), the position of the basic part 
image is a reference position for which its subsid- 
iary part image is disposed. Thus, no deviation of 
disposing positions occur between the basic and 
subsidiary part images, and a portrait image which 
gives no sense of incompatibility is created. The 
disposing positions of not only the basic part image 
but also its subsidiary part image may be adjusted. 

While in the example of FIG. 28 an amount of 
deviation in position between part images to be 
combined is stored for such combination in the part 
relation table 27, an amount of deviation in synthe- 
sis position between a subsidiary part image and 
the corresponding basic part image may be stored 
for each part in the part relation table 27, for 
example, as shown in FIG. 33. In this case, for 
example, the glasses images each are preferably 
made such that the glasses image coincides in 
center with eyes images. In this case, for example, 
when the disposing position of the basic part image 
is adjusted (or changed), that of a subsidiary part 
image is also adjusted automatically. Thus, no de- 
viation in disposition between the basic and subsid- 
iary part images occur. 

While in the particular embodiment the basic 
part images for the contour, hair style, eyes, nose, 



mouth and eyebrows, and the subsidiary part im- 
ages for glasses, under-eyes wrinkles, forehead 
wrinkles, nose wrinkles, mustache and beard have 
been shown and described, those are only illustra- 

5 tive, and other part images may be used as basic 
or subsidiary part images. 

While in the embodiments the present inven- 
tion has been described concerning the creation of 
a portrait as an example, the present invention is 

w applicable to any image creation devices which 
create any target by combination of any part im- 
ages. For example, a car image may be created by 
combination of ones selected from part images of a 
car image beforehand stored. 

75 The present invention is not restricted to dedi- 

cated image creation devices, but also applicable 
widely to . electronic notebooks, word processors, 
and personal computers, which are capable of stor- 
ing portrait image data along with individual data, 

20 and label printers which create a complete image 
such as a portrait image and print same on a label, 
etc. 

As described above, according to the embodi- 
ments, when beforehand recorded part images are 
25 appropriately combined into an image, the posi- 
tional relationship between the part images is ad- 
justed automatically such that it is a best one, and 
hence an image which gives no sense of incom- 
patibility is created. 

30 

Claims 

1. An image creation device comprising: 

part image storage means (41) which con- 
35 tains a plurality of part images which constitute 
a complete image; 

selection means (2; 21a, 21b, 22a, 22b) for 
selecting part images which constitute a de- 
sired image from among the plurality of part 
40 images stored in said part image storage 

means (41); 

attribute setting means (20a, 20b; 44) for 
setting an attribute of the desired image; 

synthesis means (40, 43) for disposing at 
45 least one of the plurality of part images se- 

lected by said selection means (2; 21a, 21b, 
22a, 22b) at a position depending on an at- 
tribute set by said attribute setting means (20a, 
20b; 44) to synthesize a target image from the 
so selected part images; and 

output means (3) for outputting the syn- 
thesized target image. 

2. An image creation device according to claim 1, 
55 further comprising: 

subsidiary part image storage means (44) 
for storing subsidiary part images each added 
to a respective one of the plurality of part 

14 
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images stored in said part image storage 
means (41); and 

subsidiary image addition means (40) for 
reading from said subsidiary part image stor- 
age means (44) a subsidiary part image added 
to the part image selected by said selection 
means (2; 21a, 21b, 22a, 22b) in accordance 
with the attribute set by said attribute setting 
means (20a, 20b; 44) and for adding the read 
subsidiary part image to that selected part 
image when the plurality of part images se- 
lected by said selection means (2; 21a, 21b. 
22a, 22b) is synthesized. 

3. An image creation device according to claim 1 , 
wherein said synthesis means (40, 43) com- 
prises: 

image synthesis and storage means (40, 

43); 

synthesis position storage means (44) for 
storing the synthesis positions for the respec- 
tive part images in said image synthesis and 
storage means (43) for each plurality of at- 
tributes; and 

disposition and synthesis means (40) for 
disposing and synthesizing the plurality of part 
images selected by said selection means (2; 
21a, 21b, 22a, 22b) at corresponding synthesis 
positions in said image synthesis and storage 
means (43) in accordance with both the at- 
tribute set by said attribute setting means (20a, 
20b; 44) and the synthesis positions in said 
synthesis position storage means (44). 

4. An image creation device according to claim 1 , 
wherein said synthesis means (40, 43) com- 
prises: 

image synthesis storage means (43); 

reference synthesis position storage 
means (44) for storing reference synthesis po- 
sitions for the respective part images in said 
image synthesis and storage means (43); 

changed position storage means (44) for 
storing the positions of the respective part im- 
ages changed from the reference synthesis 
positions for each plurality of attributes; and 

change means (40) for changing the plural- 
ity of part images selected by said selection 
means (2; 21a, 21b, 22a, 22b) from the refer- 
ence synthesis positions stored in said refer- 
ence and synthesis position storage means 
(44) to changed positions stored in said 
changed position storage means (44) in accor- 
dance with the attribute set by said attribute 
setting means (20a, 20b; 44) and for synthesiz- 
ing the selected part images at the changed 
positions. 



5. An image creation device according to claim 1 , 
wherein said synthesis means (40, 43) com- 
prises: 

image synthesis storage means (43); 

5 positional relationship storage means (44) 

for storing the positional relationship among 
the respective part images for each plurality of 
attributes; and 

disposition and synthesis means (40) for 

70 disposing and synthesizing the plurality of part 

images selected by said selection means (2; 
21a, 21b, 22a, 22b) at corresponding synthesis 
positions in said image synthesis and storage 
means (43) in a positional relationship depend- 

;5 ing on the attribute set by said attribute setting 

means (20a, 20b; 44). 

6. An image creation device according to claim 1 , 
wherein the plurality of part images contained 

20 in said part image storage means (41) com- 

prises a plurality of part images for each of the 
parts which constitute the complete image, and 
wherein said selection means (2; 21a, 21b, 
22a, 22b) comprises means for selecting a 

25 plurality of part images which constitute a tar- 

get image, one for each part, from among the 
plurality of part images contained in said part 
image storage means (41 ). 

30 7. An image creation device according to claim 2, 
wherein an image to be created is a face 
image, and the plurality of part images each is 
of a respective one of parts which compose 
the face image, and the subsidiary part images 

35 each comprise a wrinkle image added to a 

respective predetermined one of the part im- 
ages of the face image. 

8. An image creation device according to claim 1 , 
40 wherein the attribute set by said attribute set- 

ting means (20a, 20b; 44) comprises one of a 
sex, an age, an impression and a characteristic 
which the created target image gives. 

45 9. An image creation device comprising: 

part image storage means (41 B) which 
contains at least a plurality of first or basic part 
images of a complete image and a plurality of 
second part images annexed to the corre- 
50 sponding first part images; 

positional relationship storage means (27) 
which contains the positional relationship be- 
tween the first and second part images; 

selection means (21a, 21b, 22a, 22b) for 
55 selecting part images which constitute a target 

image among from the plurality of part images 
contained in said part image storage means 
(41 B), the selected part images including the 

15 
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at least a plurality of first or basic part images 
of a complete image and a plurality of second 
part images; 

synthesis means (40, 43) for disposing and 
synthesizing the first and second part images 5 
at synthesis positions depending on the posi- 
tional relationship contained in said positional 
relationship storage means (27) when the se- 
lected part images are synthesized; and 

output means (3) for outputting a target io 
image composed of the plurality of part im- 
ages synthesized by said synthesis means (40, 
43). 

10. An image creation device according to claim 9, w 
wherein said positional relationship storage 
means (27) contains, as the positional relation- 
ship, a deviation in position between respective 
reference points for the first and second dis- 
posed part images. 2 ° 

11. An image creation device according to claim 9, 
comprising position adjustment means (2) for 
adjusting the synthesis position of at least one 

of the first and second part images. 25 

12. An image creation device according to claim 9, 
wherein the target image is a face image, and 
the first part images are main part images 
representing main parts of the face image, and 30 
the second part images are subsidiary part 
images added to the corresponding main part 
images. 

13. An image creation device according to claim 9, 35 
wherein the plurality of part images contained 

in said part image storage means (41 B) com- 
prises a plurality of part images for each of the 
parts which constitute the complete image, and 
wherein said selection means (21a, 21b, 22a, w 
22b) comprises means for selecting a plurality 
of part images which constitute a target image, 
one for each part, from among the plurality of 
part images contained in said part image stor- 
age means (41 B). 45 

14. An image creation device comprising: 

part image storage means (41 B) which 
contains a plurality part images which con- 
stitutes a complete image; so 

positional deviation storage means (27) for 
storing data on positional deviations between 
the disposed part images; 

selection means (2; 21a, 21b, 22a, 22b) for 
selecting at least two part images from among 55 
the plurality of part images stored in said part 
image storage means (41 B); 

disposition and synthesis means (40, 43) 



for disposing the selected at least two part 
images at positions depending on the data on 
positional deviations stored in said positional 
deviation storage means (27) and for synthe- 
sizing a target image from the disposed at 
least two images; and 

output means (3) for outputting the target 
image composed of the at least two part im- 
ages disposed and synthesized by said dis- 
position and synthesis means (40, 43). 

15. An image creation device according to claim 
14, wherein one of the at least two part image 
comprises a main part image which represents 
a main part of a face image, and the other part 
image comprises a subsidiary part image ad- 
ded to the main part image. 

16. An image creation device comprising: 

part image storage means (41 B) which 
contains a plurality part images which con- 
stitutes a complete image; 

positional relationship storage means (27) 
for storing data on a positional relationship 
between the part images stored in said part 
image storage means (41 B); 

synthesis means (40, 43) for synthesizing 
a plurality of part images stored in said part 
image storage means (41 B) in accordance with 
the positional relationship stored in said posi- 
tional relationship storage means (27); and 

output means (3, 51) for outputting a target 
image composed of the part images synthe- 
sized by said synthesis means (40, 43). 

17. An image creation device according to claim 
16, wherein said part image storage means 
(41 B) contains data on a deviation between the 
synthesis positions of one part image and the 
other part image. 
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